A partir de fotometría fotoeléctrica uvby − β de los cúmulos abiertos NGC 6811 (75 estrellas) y NGC 6830 (19 estrellas) realizamos la determinación de distancias y, por ende la pertenencia de las estrellas a cada cúmulo. Asimismo se determinaron la edad y el enrojecimiento de cada uno. Dado que recientemente se han determinado estrellas variables para el primero, realizamos un estudio de dichas variables ABSTRACT From uvby − β photometry of the open clusters NGC 6811 (75 stars), and NGC 6830 (19 stars) we were able to determine membership of the stars to each cluster, and fix the age and reddening for each. Since several short period stars have recently been found, we have carried out a study of these variables
INTRODUCTION
The study of open clusters and their short period variable stars is fundamental in stellar evolution. Because the cluster members are formed in almost the same physical conditions, they share similar stellar properties such age and chemical composition. The assumption of common age, metallicity and distance impose strong constraints when modeling an ensemble of short period pulsators belonging to open clusters (e.g. Fox Machado et al. 2001 Machado et al. , 2006 . Thus, observational studies involving variable stars in open clusters have attracted more and more attention (e.g. Fox Machado et al. 2002 , Li et al., 2002 and 2004 .
A series of Papers (see Peña et al., 1994 Peña et al., , 1998 Peña et al., , 2003 Peña et al., , 2007 study the physical nature of the short period variable stars in open clusters by means of Strömgren photometry since, once their membership to the cluster has been established, their physical quantities can be unambiguously derived. In particular, the determination of physical parameters of cluster member stars from uvby − β photometry can be done through a comparison with theoretical models (Lester, Gray & Kurucz 1986, hereinafter LGK86).
As a continuation of this study, we now present observations of the open clusters NGC 6811 and NGC 6830. Both clusters have no previous published uvby − β data.
Very recently, Luo et al. (2009) carried out a search for variable stars in the direction of NGC 6811 with CCD photometry in B, and V bands. They detected a total of sixteen variable stars. Among these variables, twelve were catalogued as δ Scuti stars, while no variability type was assigned to the remaining stars. They claim that the twelve δ Scuti stars are all very likely members of the cluster which makes this cluster an interesting target for asteroseismological studies. Moreover, NGC 6811 has been selected as a asteroseismic target of the Kepler space mission (Borucki et al. 1997) . Therefore, deriving accurate physical parameters for the pulsating star members is very important.
For NGC 6811 Luo et al. (2009) estimated an age of log(t)=8.76 +-0.009 from theoretical isochrone fitting to the color magnitude diagram (CMD hereafter) and assuming a metallicity of Z=0.019. They determined the distance modulus and color excess of 10.59 ±0.09 and 0.12±0.05, respectively.
To the best of our knowledge, no δ Scuti variable stars have been reported in NGC 6830 to date.
According to the compilation of data of open clusters in Paunzen and Mermilliod (2007, Webda) 
OBSERVATIONS
These were all taken at the Observatorio Astronómico Nacional, México in two different seasons, those of 2009 and of 2010. The dates are listed in Table 1 . The 1.5 m telescope to which a spectrophotometer was attached and was utilized at all times. The first observing season was carried out for six nights from June-July 2009. The ID charts utilized were those of WEBDA. When the NGC 6811 data was reduced, there were several stars whose photometry showed large discrepancies with that of the literature. In view of this and due to the fact that several δ Scuti stars were recently discovered in this cluster (Luo et al. 2009 ), a second observing season was planned in 2010 to measure all of these stars in the uvby − β system.
Data acquisition
The following procedure was utilized during all these nights: each measurement consisted of at least five ten-second integrations of each star and one tensecond integration of the sky for the uvby filters and the narrow and wide filters that define Hβ. Individual uncertainties were determined by calculating the standard deviations of the fluxes in each filter for each star. The percentual error in each measurement is, of course, a function of both the spectral type and the brightness of each star, but they were observed long enough to secure sufficient photons to get a S/N ratio of accuracy of N/ (N ) of 0.01 mag in most cases. Each night a series of standard stars was also observed to transform the data into the standard system. The reduction procedure was done with the numerical packages NABAPHOT (Arellano-Ferro & Parrao, 1988) which reduce the data into a standard system, although some were also taken from the Astronomical Almanac (2006) for the standard bright stars. The chosen system was that defined by the standard values of Olsen (1983) and the transformation equations are those defined by Grönbech, Olsen, & Strömgren, 1976 and by Crawford & Mander (1966) . In these equations the coefficients D, F, H and L are the slope coefficients for (b − y), m 1 , c 1 and β, respectively. The coefficients B, J and I are the color terms of V , m 1 , and c 1 . The averaged transformation coefficients of each season determined from the mean of all nights are listed in Table  2 along with their standard deviations. Errors of the season were evaluated by means of the standard stars observed. These uncertainties were calculated through the differences in magnitude and colors, for (V, b−y, m 1 , c 1 and β) as (0.020, 0.017, 0.011, 0.031, 0.011) respectively, which provide a numerical evaluation of our uncertainties. Emphasis is made on the large range of the standard stars in the magnitude and color values: V :(5.4, 8.7); (b − y):(0.02, 0.80); m 1 :(0.09, 0.67); c 1 :(0.06, 1.12) and β:(2.53, 2.89).
The transformation equations used in the work have the following forms in which inst stands for instrumental values and std for photometric values in the standard system: Table 3 lists the photometric values of the observed stars for the NGC 6811 cluster. In this Table we list the following: column 1, the ID number as in WEBDA, which follows Lindoff's nomenclature; columns 2 and 3 the ID from Sanders (1971) and Luo et al. (2009) ; the following columns, 4 to 8, the measured photometric values (N denotes the times each star was measured) the three consecutive columns list the unreddened indexes from our photometry and the final columns, the spectral type for each star, determined from the [m1] [c1] diagram and from WEBDA and Becker (1947) . It is interesting to note the agreement between the spectral types deduced from the photometry with that reported by spectroscopic methods. Although there is consistency among the three values, there also is some disagreement among them. For example, W113 has spectroscopic types of A4 and A8 from WEBDA and Becker (1947) , respectively and there are some (W16 and W37) that are defined as early type stars from the spectroscopy and as later types from the photometry. Nevertheless, we note that, in general, the spectral types are coincident within the three mentioned sources. The remaining stars we classified do not have reported spectral classes. Table 4 lists basically the same information as in Table 3 , but 
Comparison with other photometries
Since no uvby − β has been previously obtained for these clusters, a comparison of our values is done with the available UBV photometry reported in WEBDA.
NGC 6811. We compared our 2009 season photometry with that reported by WEBDA. The intersection of both sets is constituted of seventy five stars, some of them (four) showing a large difference greater than 0.5 mag in V. There were some others (six) with differences larger than 0.1 mag. In view of this we planned and carried out a second campaign in 2010. Table 3 reports the mean values of the two observing campaigns in which N indicates the number of measurements for each star. Among the stars with large differences found in the 2009 season and WEBDA, five were measured in both observational campaigns with small differences between them. Hence, with high probability, the discrepancies cannot be attributed to our measurements because i) these stars were measured in two different seasons one year apart by different observers and ii) the measured standard stars throw reasonable values when compared to the standard literature values. Hence, the differences can be due to either a misidentification of the star by previous authors or a variable nature of these stars. Despite these differences, a linear fit between both sets yields the equation V ( 
METHODOLOGY
In order to determine the physical characteristics of the stars in each cluster this procedure was followed.
The evaluation of the reddening was done by first establishing, as was stated above, to which spectral class the stars belonged: early (B and early A) or late (late A and F stars) types; the later class stars (later than G) were not considered in the analysis since no reddening determination calibration has yet been developed for MS stars. In order to determine the spectral type of each star, the location of the stars in the [m 1 ] − [c 1 ] diagram was employed as a primary criteria. In Tables 3 and 4 the photomet-rically determined spectral class has been indicated. The determined spectral types compiled in the literature are also presented.
The reddening determination was obtained from the spectral types through Strömgren photometry. The application of the calibrations developed for each spectral type (Shobbrook, 1984 for O and early A types and Nissen, 1988 for late A and F stars) were considered. No determination of reddening was calculated for G and later spectral types. The results of applying such calibrations are shown in Tables 5 and  6 for NGC 6811 and NGC 6830, respectively. In Table 5, the following columns are presented: columns 1 and 2 the ID (WEBDA and Luo et al., 2009) for each star; column 3, the reddening E(b-y); columns 4 to 6, the unreddened indexes (b − y) 0 , m 0 , and c 0 ; column 7 the Hβ value, columns 8 and 9 V 0 , and the absolute magnitude, respectively. Columns 10 and 11 show the distance modulus and the distance in parsecs. The metallicity is presented in column 12 and, finally, column 13 lists the membership to the cluster, denoted by m. The membership was determined from the Distance Modulus or distance histograms. A gaussian fit with a bin size of one was done to the bars in the histogram to all the stars and the obtained fit is presented, along with the uncertainties in each Figure. Membership then was established from the above mentioned fit. Stars within a standard deviation value from the mean were considered to be members. Those with standard deviation values slightly larger than one sigma are considered to be stars with marginal membership. In the Table, those stars that are considered to be members of the cluster are denoted by an m. Marginal membership is indicated by semi-colon, m:, those that were non-members are denoted by nm. Table 6 is analogous, but no column for variables ID is presented. Probable members are denoted by semicolon, m:
ANALYSIS
In order to gain some insight into the clusters we must first find out which stars belong to each one. As was already mentioned, this is accomplished by constructing a histogram of the deduced distances. From the results listed in Tables 5 and 6 and shown in Figure 1 , we can establish that NGC 6811 has a distinctive accumulation of thirty-seven stars at a distance modulus of 10.5 ± 1.0 mag, whereas NGC 6830 is merely an association of eight early type stars at DM 11.1 ± 1.6 mag, although emphasis should be made on the fact that we merely observed a small sample of stars in the direction of this cluster: nineteen of the brightest stars. According to the study of Netopil et al. (2007) four CP stars in NGC 6830 were found. Since Strömgren photometry is most suitable for this topic, we checked our measured stars for the Ap determination. Unfortunately, none of our measured stars lay in the regions defined by the boxes in the m 0 , and c 0 diagram where the Ap stars should be, as in Golay's (1974) Figure 124 . Hence, we cannot corroborate, nor discard the findings by Netopil et al. (2007) . For NGC 6811 we determined four stars belonging to the Ap category, namely W9, W34, W105 and W491, all to the Sr-Cr-Eu class.
Age is fixed for the two determined clusters once we measured the hottest and hence the brightest stars for each one. The effective temperature of these hottest stars was determined by plotting the location of all stars on the theoretical grids of Lester, Gray and Kurucz (1986) , once we evaluated the unreddened colors (Figure 2 ) for a solar chemical composition. We considered this metallicity based on the thirteen F type stars for which we determined the metallicity [Fe/H]; a mean value of -0.18 ± 0.30 was found. In the related Figures, LGK86 in the upper left corner indicates that the grids were taken from the mentioned reference of Lester, Gray and Kurucz (1986) and the specified metalicity. We have utilized the (b − y) vs. c 0 diagrams which allow the determination of the temperatures with an accuracy of a few hundreds of degrees. However, for NGC 6811, as can be seen in Figure 2 , the stars are clustered together and the effective temperature cannot be easily determined. To measure their temperatures with more accuracy, a plot of (b − y) vs. β was constructed and compared with the theoretical grids of LGK86, Figure 3 . The temperature for the hottest stars is around 11,700 K for NGC 6811, whereas for NGC 6830 it is much hotter, (17,000 K). Once membership has been established, age is determined after calculating the effective temperature through the calibrations of Meynet, Mermilliod and Maeder (1993) for open clusters; a log age of 8.266 (1.845 x 10 8 yr) is found from the relation -3.611 log log T eff + 22.956 valid in the range log log T eff within the limits [3.98, 4.25] for NGC 6811; whereas for NGC 6830 the relation log(age) = -3.499 log log T eff + 22.476 valid in the range [4.25, 4 .56] yields log (age) of 7.69 (4.89 x 10 7 yr). Strömgren photometric system are shown with solid and dashed lines. The metallicity and ages are indicated in the Figures. The theoretical isochrones were obtained from the Padova database (Girardi, Bertelli, Bressan, et al. 2003) . As can be seen, the isochrones match the observed color-magnitude diagram with the ages and distance derived in the present paper.
VARIABLE STARS IN NGC 6811
As was stated in the Introduction, Luo et al. Chinese Academy of Sciences. The instrumentation they used was 1024 x 1024 CCD camera with a field of view of 16.5'x16.5' with standard Johnson-CousinBessell filters in B and V bands, of which they obtained 750 CCD frames in each band. Sixteen certain variable stars were detected or confirmed from that survey, namely V1-V7 and V10-V18 following the variable name list of Van Cauteren et al. (2005) (see Table 1 by Luo et al. 2009 ). Among these, twelve stars were catalogued as Delta Scuti variables based upon the light curves (V1-V7 and V10-V14). The omitted variables, V8 and V9, were outside of their field-of-view. In particular, Luo et al. (2009) discovered variability in V10-V18; four of them (V10, V12, V15, V16) had been just reported as suspected variables by Rose and Hintz (2007) , while the variability of V1-V7 was discovered by Van Cauteren et al. (2005) . On the other hand, nine stars reported as variables by Rose and Hintz (2007) were not confirmed by Luo et al. (2009) . One explanation provided for this inconsistency was that the amplitude of light variations was too low to be detected. Luo et al. 2009 also determined the membership probabilities of twelve variables (V1-V5 and V10-16) through the proper-motion membership probabilities (PMP) listed by Sanders (1971) . From these values they claim that with high probability all of the twelve stars (V1-V3, V5, V10-V16) are cluster members, except for V4. For the the stars without PMP data, namely V6, V7, V17 and V18, based on their position in the CMD diagram, they concluded that the first two are most likely members of the cluster whereas the last two are probably field stars.
On the night of August 6, 2010 (UT) we carried out very short span of observations in differential photometric mode. The variables we considered were chosen due to their nearness and were, in the notation of Luo et al. (2009) : V2, V4, V11 and V14 with W5 and W99 as reference and check stars. Although the time span we observed was too short to detect long period variation, the only star which showed clear variation was V4, with two clearly discernible peaks and of relatively large amplitude of variation 0.188 mag and a period of 0.025 d.
From our cluster membership determinations on a star-to-star basis, the conclusion we reach is slightly different from the previous assertions regarding variability. Memberships are determined for V1, V3, V4, V5, V10, V11, V13 and V16. Marginal membership for V12 and V14, non-membership for V15 and we were unable to determine membership for the remaining stars mainly because they do not belong to the spectral classes B, A or F and belong to a lat- ter spectral type which makes them unlikely to be δ Scuti type variables. From the location of these variables in the theoretical grids of LGK86, Figures 6 and 7, we determine their temperatures.
CONFIDENCE OF THE RESULTS
As has been said in previous sections, the high accuracy of each observed star was attained by multiply observing each star in sequences of five 10 sec integrations. Hence, mean values and standard deviations were calculated to determine the signal/noise ratio. In all cases enough star counts were secured to attain a signal to noise ratio large enough to determine an accuracy better than 0.01 mag. Nevertheless, it is obvious that the brighter stars were more accurately observed than the fainter ones. Quoting Nissen (1988) "as expected from photon statistics considerations the average mean errors increase as we go to fainter magnitudes". Unfortunately, since the aim of this project was to observe as many stars as possible, most of them were observed only twice, and a few, only once. The uncertainties of the season were determined from the differences between the derived magnitude of the standard stars vs. reported values in the literature. The average values of such differences are ∆ (V, b − y, m 1 , c 1 ) = (0.008, 0.005, -0.004, 0.012); on most nights at least ten standard stars were observed but this figure increased to 15 on some nights. The number of the whole sample of standards data points, due to the large time span of the season, was considerable, adding up to 80 points of standard stars.
To calculate the propagation of errors for the red- dening (in Nissen's (1988) work, section 3), the intrinsic color index (b − y) 0 has served to determine the individual color excess, E(b−y) = (b−y)−(b−y) 0 and, as in his paper, assuming the photometric mean errors given for our observations, although larger than the work by Nissen (1988) , we do expect a mean error E(b − y) of close to that derived by Nissen of 0.011 for F stars and of 0.009 for A stars since our errors are not exceedingly different.
DISCUSSION
New uvby −β photoelectric photometry has been acquired and is presented for the brightest stars in the direction of two open clusters NGC 6811 and NGC 6830. From the observed stars in the field, some were determined to be early type stars, either B or A. Using the calibrations to determine reddening and distance for these stars, distances for the clusters have been determined. Unreddened indexes in the LGK86 grids allowed us to determine the effective temperature of the hottest stars and hence, the age of the cluster.
A brief discussion of each cluster is presented. Table 7 lists the previous knowledge and the newly determined characteristics of the clusters.
NGC 6811. Considering the classical UBV photometry compiled for this cluster, very little can be deduced about its properties. No clear distinction in the color-color diagram B-V vs U-B can be drawn; the same conclusion is reached from its HR diagram. From our results we have determined 37 stars belong to a cluster. Since they are the brightest, the conclusions on the age which agrees with that previously determined is also correct. We have found that the cluster is farther, its extinction is less and it is younger than previously assumed. The goodness of our method has been previously tested, as in the case of the open cluster Alpha Per (Peña & Sareyan, 2006) against several sources which consider proper motion studies as well as results from Hipparcos and Tycho data basis. Hence, we feel that our results throw new light regarding membership to this cluster.
There have been several previous works in which membership probabilities were considered. Table 8 lists the identification numbers from several studies, namely those of Becker (1947) , Sanders (1971) , Lindoff (1972) , Barkhatova (1978) and the more recent ones, the compilation by Kharchenko et al. (2005) and the variability study of Luo et al. (2009) . We have repeated part of the information on the distance provided in Table 8 in order to support the conclusions based on the last columns of the Table which present the membership probability obtained in the present paper (PP), that of Sanders (1971) and those reported by the compilation of Kharchenko et al. (2005) based in the studies of proper motion, photometry and position of the stars. Membership probabilities, if compared with those of Sanders' (1971) , are in rough agreement: all but two stars (W92 and W146) that we assign cluster membership are not assigned as members according to Sanders' probabilities, but it is equally true that those which we define as non-members are determined to be members by Sanders (1971) . When the comparison is done with those probabilities of the compilation of Kharchenko et al. (2005) the conclusions are equally in agreement. There are two stars, W18 and W45 we define as members that Kharchenko et al. (2005) find to be non-members from the proper motion studies but members with the other two criteria. In conclusion the comparison of our results with the others support our findings particularly because the results obtained from uvby − β photometry are more accurate.
The DM and reddening determined from our photometry, although discordant from those derived from UBV photometry, is in agreement with that of Glushkhova et al. (1999) which, from radial velocity measurements for 60 late-type stars and UBVRI photoelectric photometry refined the distance modulus to the cluster to be 10.47 ±0.08 mag and E(B-V) of 0.12 ±0.02, in agreement with the values we derived
We were able to determine membership in the NGC 6811 open cluster of several variable stars. We found that six stars V1, V4, V10, V11, V13 and V16 are cluster members, on the contrary V12, V14 and V15 are definitively non-member stars. For the rest not much can be said. Accurate temperature determination was done for each one.
NGC 6830. Again, since no previous uvby−β exists, knowledge of the cluster rests on UBV photometry. Both the color-color and the color-magnitude diagrams do not show a clear main sequence which make the distance, age and reddening determinations ambiguous. We only measured nineteen stars, but with this small sample we determined some clustering of stars. Our findings coincide, within the uncertainties, with the previous distance, reddening and age determinations. Of course, much more data is needed to unambiguously establish the true nature of this cluster, but we emphasize that, since we observed all the bright stars, our conclusions are correct.
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